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This list is incomplete in two respects. First, it consists only of
highlights and does not contain everything that a priori we could recog-
nize as relevant background, especially in judging the needs and
problems of particular countries and regions. But it is necessarily
incomplete also because when we come to the fourth category, policies
to adapt, to mitigate, or to take advantage of climate change, we are
bound to uncover significant parts of the background whose significance
was not apparent the first time around.

9.2.3 Production of CO?

There are two subdivisions, energy and land use. Energy breaks into
three: reduced energy, reduced fossil fuels, and less carbon-intensive

fossil fuels.

The different sources of energy have different advantages and disad-
vantages. Petroleum is the most versatile, gas the cleanest (except
for pure hydrogen)? nuclear power is limited to large-scale production
of steam (or, indirectly, hydrogen)? hydroelectric is fixed in location.
Reducing energy thus has different effects on C02 according to whether
the savings are in transport, electric power, home heating, or indus-
trial processes. And C02 per unit of heat varies among countries
because of the mix of energy sources.

Among the fossil fuels gas produces the least and coal the most CC>2
per unit of heat (oil about 0.8 and gas 0.6 times the carbon of coal) .
Because their production is itself energy-intensive, coal-based syn-
thetics entail the greatest injection of C(>2 per unit of heat, count-
ing the emissions of a synthetics plant. Currently interesting coal-
based synthetics appear to require about 40 units of coal to convert
100 into synthetics and thus would put 40% more carbon into the atmo-
sphere than plain coal, per unit of heat.  (For petroleum refining the
corresponding figure is about 5%.)

Most of the known fossil resources are not gas and oil but coal and
other currently uneconomical sources like shale, heavy oil, and tar
sands. Shale is high in carbon per unit of heat because of the fuel
used in retorting the shale.

Land use is the other subdivision in this category, but it cuts
across Categories 1 and 2 symmetrically. There is no way to "unuse"
fuel that has been burned, but forests can be grown or cut and the net
effect can go either way. Preserving a forest rather than permanently
removing it can be thought of as producing less CC>2 or removing it

from the atmosphere.

The relevant land use is more than living biomass. Dead matter on
and in the soil amounts to two or three times the carbon of the living
vegetation. What happens to forests affects the release of carbon from
the exposed soil and so does what happens to unforested land through
cultivation and erosion.